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Abstract—A method was developed for preparation of alkynyl peroxiiem terpene and steroi@dehydes
and ketones by reaction of lithium peroxyacetylides with the corresponding aldehydes and ketones followed
by treating the intermediate lithium alcoholates with acyilorides.

In [1-3] we reported on the synthesis of alkynyl Il : 6-methyl-4-(4-methylpent-3-enylcyclohex-3-
peroxides of camphor, isocamphanone, 1-menthonenecarbaldehyddifa ), 2-acetyl-2,3,5,8-tetramethyl-
and esters basethereon. In the present paper wel,2,3,4,5,6,7,8-octahydronaphthalendlib(), ethyl
describe the syntheses of alkynyl peroxides proceed,4-dimethoxyphenyl ketone (llic), 2,2-dimethyltetra-
ing from terpene and steroidldehydes and ketones hydro-4H-pyran-4-one I{ld ), cholest-4-en-3-one
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Table 1. Characteristics of peroxy-containing estds b, Vla, b, VIl -IXa-c, X-XII, XIII" -, alcoholsXIV, XVII,
and tetraenynexVilll

Compd. Yield, Found, % Calculated, % M
no. % d ny’ Formula

Cc H c H found calcd.
Va 67 1.1079 1.4785 | 76.36 | 10.25 CyH,60, 75.94 | 10.11 | 450.0 | 458.7
Vb 78 1.1629 1.5045 | 78.03 9.58 C3.H,0, 77.69 9.37 480.3 | 494.7
Via 75 1.1038 1.4860 | 76.94 | 10.41 C;:Hs 0O, 76.50 10.35 | 477.1 | 486.7
Vib 70 1.1321 1.5125 | 78.25 9.68 CsH,0, 77.91 9.51 499.4 | 508.7
Vila 66 1.1392 1.5040 | 70.41 8.66 C,6H3505 69.93 8.58 441.0 | 446.6
Vilb 71 1.0416 1.4800 | 71.84 9.73 C3oH150s 71.39 9.59 494.7 | 504.7
Vllc 69 1.1701 1.5250 | 72.84 8.20 CyoH3505 72.17 794 | 470.6 | 482.6
Vllla 70 1.1567 1.4655 | 69.15 9.70 C,H3,05 68.82 9.35 356.5 | 366.5
Vilb 75 1.0524 1.4545 | 70.95 | 10.60 CysH,,05 70.72 10.44 | 417.0 | 424.6
Vlilic 84 1.1388 1.4985 | 72.63 8.88 CysH3605 72.09 8.71 403.8 | 416.6
X 63 1.0868 1.5045 | 78.81 | 10.94 CsHe.O,4 78.47 10.81 584.1 | 596.3
IXb 62 1.0389 1.5040 | 79.51 | 10.83 C,1HesOs 79.05 10.68 606.3 | 623.0
IXc 70 1.1791 1.5200 | 80.77 | 10.33 C.HesO,4 80.19 10.09 649.3 | 659.0
X 69 1.1477 1.4935 | 74.80 9.71 C3Hz605 74.46 9.46 588.4 | 596.8
Xl 63 1.2341 1.4840 | 73.41 | 10.03 C;Hs,05 73.08 9.74 544.3 | 558.8
Xl 66 1.1786 1.5105 | 75.60 9.14 CssH5,05 75.21 8.97 600.3 | 606.8
Xllla 79 1.1849 1.5120 | 75.18 8.50 C36H1505 74.97 8.39 560.3 | 576.8
Xllib 81 1.1607 1.5100 | 75.24 8.57 C3H5.0s 75.22 8.53 581.0 | 590.8
Xllic 71 1.2489 1.4795 | 76.84 | 10.13 C,HesOs 76.26 9.89 677.2 | 693.0
Xllid 68 1.1298 1.4820 | 76.90 | 10.11 C,sH700s 76.44 9.98 688.4 | 707.0
Xllle 69 mp 156-151 77.91 7.55 C,.H,50s 77.75 7.46 626.4 | 648.8
XIV 92 1.0895 1.4890 | 76.13 | 10.60 C,,H360;4 75.82 10.41 338.0 | 3485
XVII 82 1.0797 1.5095 | 78.41 | 10.93 CyoH,50;4 78.33 10.88 | 432.3 | 4447
XVl 53 1.0206 1.5285 | 82.16 | 10.99 CyH,60, 81.63 10.87 | 409.8 | 426.7

(Ille)), 17B-hydroxyandrostan-3-onellif ), 3p-hydr- and17 position I, Xllla -€) of steroid core in~2: 3
oxy-ba-androstan-17-one  11{g ), 178-hydroxy- ratio according to'H and IR spectra. The prevailing
androsta-1,4-diene-3-ondlly ), and 3-hydroxyestra- isomer possesses:-located GCCMe,OOCMegR
1,3,5(10)-trien-17-on€llfi ). The synthesis procedure group due toweak shielding effect of twopB-Me
consists in reaction of lithium peroxyacetylideéa, b  groups in positionslO and 13 [6]. The like behavior
with terpene and steroid aldehydes and ketohes was observed at the synthesis of peroxy derivatives of
followed by treatment of intermediately formed 1-menthone[3].

”th“;]m "’I"C?ho'aée; v x‘f‘h. ; aceAty" OCt"I"”Oy" At the use of 3-(2,6,6-trimethylcyclohex-1-enyl)-2-
methacryloyl, and benzoghlorides. As aresult were ., hona| (11j ) and 6-methyl-8-(2,6,6-trimethylcyclo-

obtained peroxyalkynyl estery-XIll in 62-84% oy 1 enyi)octa-3,5-dien-2-ondllk ) as the initial
yield. Estersv-XIll may be of interest as biological- «4rhonyi compounds the stage of the process resulting
ly active compounds {47]. in lithium peroxyalkynyl alcoholatesl\{) proceeded
CompoundsV-XIll are easily prepared by two- cleanly. However the latter as the derivatives of
stage synthesis without separation of intermediatelyt-acetyladamantane [8] do not yield the target esters
arising lithium acetylidesl and alcoholatesv. The when treated with acythlorides. The hydrolysis of
target peroxidesvV-XIll were purified by column lithium alcoholates with water afforded alcohols
chromatography. Compound¥a, b-Vllla -c pre- XIV andXVIl in 92 and 82% yield respectively. Yet
pared from terpenealdehydes and ketones werethe attempt to acylate alcohoklV and XVII with
isolated in individualstate. PeroxideBXa-c-Xllla -e  acetic anhydride in the presence of catalytic amount
obtained from ketosteroids are mixtures @ and of HCIO, led to dehydration of the alcohols ac-
B-isomers with respect t8 position (Xa-c, X, Xll)  companied by isomerization. As a resfittm alcohol
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XIV formed a mixture of trienyneXV and XVl in C=C and =GH bonds at 164@15 and 3105+
~1:1 ratio in overall yield59%. Wefailed to separate 10 cmi® respectively, and in the IR spectra of
the components of the mixture since they are prone tbenzoated/b, Vib, Vlic, Vllic, Xllle are observed
polymerization. PeroxyalcohoXVIl gave rise to absorption bands of @1 arom at 31065, 30755,
tetraenyneXVIIl in 53% yield. 3040+5, 705t10 cmt and skeletal vibrations of
the benzeneaing at 160@t5 and 158&5 cmt. IR
Peroxyester¥a, b-Xllla -d, alcoholsXIV, XVII ,

: spectra of peroxides originating from unsaturated
and tetraenyn&VIll are colorless or lightly colored compoundsva, b, Via, b, IX, XII, XIV -XVIII

viscous fluids soluble in the common organic solventgontain the absorption bands of C=C bonds at
and insoluble inwater. CompoundXllle is crystal-  1630+30 cni’. In the IR spectra of aromatic com-
line. Theperoxides are stable at storage in the dark agounds Vila-c appear the absorption bands at
-10..-15°C; at long storage they should be protected3075+5, 1605t5, 1595+10, 1525t5, 805+5,
with hydroguinone. The peroxides were purified by770+5 cni?!, of compounds XVa-e at 3050t5,
column chromatography on 40, (compounds/a, b-  1620+5, 1580+5, 1505+5, 820+5, 790+5 cmil.
Xllla -e, XV, XVI, XVIII') or on silica gel (com- In the IR spectra of peroxyalcoholslV, XVII are
pounds XIV, XVII') with subsequent keeping in present the absorption bands of stretching vibrations
vacuo. CompoundXllle was recrystallized from of associated hydroxy groups at 3425 cml,

hexane. Initial compounds Ill  were supplied byProf.
The composition and structure of compounds, V.G.Kartsev (INTERBIOSCREEN Co, Moscow).

b-Xllla -e, XIV, XVII, XVIII synthesized were

confirmed by elemental analysis, molecular weight EXPERIMENTAL
measurement (Table 1), IRH NMR (Table2), and
UV (Table 3) spectra. IR spectra were recorded on spectrophotometer

_ Specord 75IR from samples prepared as thin films or
In the IR spectra of peroxide¥a, b-Xllla -e, KBr pellets XVe). *H NMR spectra were registered
XIV, XVII, XVIII , and those of the mixture of com- gn spectrometer TeslBS-567A in CDCl;,, internal
pounds XV, XVI are lacking the absorption bands reference TMS. UV spectra were measured on
v(=CH) of the initial peroxyalkynesla, b, and spectrophotometer Specord UV Vis from solutions of
v(C=0) of aldehydes and keton#i$ [9]. In the IR compounds in methanol atx110* M concentration.
spectra of ester¥-XIIl are no bands of(OH), but The homogeneity of compounds was checked by TLC
appear the absorption bands of stretching vibrationsn Silufol plates 20 cmhigh, eluent hexaneethyl
v(C=0) at 174320 cm’. In the IR spectra of ether (3:1), development withN,N-dimethylp-
methacrylated/a, Vla, Vlla, Villa, X, Xll, Xllla, b phenylenediamine hydrochloride. Compounds
are present the bands of stretching vibrations ofynthesized contained no less than-8 of the

Table 2. 'H spectra of compoundéa, b, Vla, b, VIl -IXa-c, X-XII, Xllla -e, XIV, XVII, XVIII

Compd. 3, ppm
no.
Va 0.80-1.10 m (3H, Me), 1.18 s (6H, MEOO), 1.252.25 m [15H,3CH, 2CH, and 2(CH),], 1.42 s (6H,

Me,CC=C), 1.52 s (3H, C¥le), 1.60 s and 1.67 s (6H, M@= C), 1.94 s (3HMeC=C),5.00-5.40 m (2H,
2C=CH), 5.56 m and 6.10 m (2H, C=GH

Vb 0.87-1.12 m (3H, Me), 1.18 s (6H, MEOO), 1.362.40 m [15H,3CH, 2CH and 2(CH),], 1.43 s (6H,
Me,CC=C), 1.57 s and 1.67 s (9H, Q¥e and MgC= C), 5.066.00m (2H,2C=CH), 7.308.12 m (5H, Ph)
Via 0.70-1.00 m (15H, 5Me), 1.02.05 m [15H, CH, 2CH (CH,),and (CH),], 1.18 s (6H, MgCOO), 1.40 s
(9H, Me,CC=C and MeCGC), 1.92 s [3H,MeC=CC(O)], 5.47 m and 6.01 m (2H, C=GH
Vib 0.70-1.07 m (15H, 5Me), 1.0%2.15 m [13H, CH, 3CHand (CH)J], 1.12 s (6H, MgCOO), 1.45 s (9H,
Me,CC=C and MeC&C), 7.30-8.10 m (5H, Ph)

Vila  [0.75-1.05 m (6H, 2Me), 1.20 s (6H, MEOO), 1.46-1.60 m [4H, (CH),], 1.50 s (6H, MgC), 1.90 s
(3H, MeC=C),1.95 q (2H, CH), 3.85 m (6H, 2Me0), 5.52 m and 6.10 m (2H, C=§}6.75-7.15 m (3H,
1,2,4-GH.)
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Table 2. (Contd.)

Compd. 3, ppm

no.

Vilb 0.75-1.00 m (9H, 3Me), 1.121.70 m [14H, (CH),and (CH)g], 1.20 s (6H, MgCOOQ), 1.50 s (6H, M),
2.05 gq (2H, CH,Me), 2.25 q [2H, CHC(O)], 3.86 m (6H, 2MeO), 6.74¥.15 m (3H, 1,2,4-¢H,)

Vllc 0.89 t (6H, 2Me), 1.20 s (6H, MEOO), 1.451.60 m [4H, (CH),], 1.60 s (6H, MgC), 2.04 q (2H, CH),
3.88 m (6H, 2MeO), 6.28.30 m (8H, 1,3,4-¢H, and Ph)

Vlilla 1.87 t (3H,MeCH,), 1.31 s (6H, MgCOO0), 1.25 s and 1.35 s (6H, Me0O), 1.46 s (6H, MgCC=C), 1.47 q
(2H, CH,Me), 1.93 s (3HMeC=C),1.95-2.55 m (2H, CH), 2.13 t (2H,CH,CH,0), 3.82 t (2H, CHO),
5,52 m and 6.06 m (2H, C=CH

Vilb 0.77-0.94 m (6H, 2Me), 1.17 s (6H, MEOO), 1.151.70 m [20H, 2CH, (CH,);, Me,CO], 1.772.37 m
[4H, CH,CH,O and CHC(O)], 3.82 t (2H, CHO)

Vlilic 0.821t (3H, Me), 1.15 s (6H, M€0OO), 1.25 s and 1.38 s (6H, MeO), 1.45s (6H, MgCC=C), 1.35-1.50m
[4H, (CH,),Me], 1.55-1.80 m (2H, CH), 2.20 t (2H,CH,CH,0), 3.89 t (2H, CHO), 7.35-8.08 m (5H, Ph)

IXa 0.60-1.00 m (18H, 6Me), 1.02.25 m [30H,6CH, CH, 4(CH,),, (CH,)4], 1.21 s (6H, MgCOO), 1.49 s
(6H, Me,CC=C), 2.09 s [3H, MeC(O)], 5.47 s and 6.21 s (1H, C=CH)

IXb 0.55-1.05 m (18H, 6Me), 1.0582.20 m [30H,6CH, CH,, 4(CH,),and (CH),], 1.20 s (6H, MgC0OO0), 1.48 s
(6H, Me,CC=C), 1.89 s (3HMeC=C),5.49 m and 5.98 m (2H, C=C}{ 5.60 s and 6.43 s (1H, C=CH)

IXc 0.65-1.03 m (18H, 6Me), 1.02.25 m [30H,6CH, CH, 4(CH,),, (CH,)4], 1.21 s (6H, MgCOO), 1.52 s
(6H, Me,CC=C), 5.47 s and 6.55 s (1H, C=CH), 72525 m (5H, Ph)

X 0.75-1.05 m (9H, 3Me), 1.052.30 m [17H,5CH, 2CH, 4(CH,),], 1.20 s (6H, MgCOO), 1.45 s (6H,
Me,CC=C), 1.95 s (6H,2MeC=C), 5.51 m and 6.05 m (4H2C=CH,)

Xl 0.75-1.05 m (9H, 3Me), 1.052.40 m [17H,5CH, CH, and 5(CH),], 1.22 s (6H, MgCOQO), 1.47 s (6H,
Me,CC=C), 1.96 s and 2.03 s [6H2MeC(O)]

Xl 0.77-1.02m (6H,MeCH,and C’-Me), 1.022.20m [17H,3CH, CH,and 3(CH),], 1.20s (9H, MgCOO and
C"”-Me), 1.41 s (3H, &-Me), 1.52 s (6H, MgCC=C), 1.91 s (6H, MeC=CH,), 5.47 m and 6.04 m (4H,
2C=CH,), 5.056.50 m (3H,CH=CH and C=CH)

Xllla 0.85 t (3H,MeCH,), 0.93 s (3H, ¢*-Me), 1.15 s (6H, MgC0O0), 1.45 s (6H, Mg&LC=C), 1.05-2.95 m
[17H, 3CH, CH,and 3(CH),], 1.90 s and 2.03 s (6HMeC=C),5.50 m, 5.70 m, 6.02 m and 6.30 m (4H,
2C=CH,), 6.76-7.35 m (3H, H?*")

Xllib 0.87 t [3H,Me(CH,),], 0.95 s (3H, C*-Me), 1.19 s (6H, MgCOO0), 1.44 s (6H, Mg C=C), 1.20-3.00 m
[19H, 3CH and 4(CH),], 1.92 s and 2.06 s (6HZMeC=C),5.51 m, 5.71 m, 6.04 m and 6.30 m (4H,
2C=CH,), 6.77-7.37 m (3H, H?*")

Xlllc 0.72-1.05 m (12H, 4Me), 1.082.95 m [41H,3CH, CH,, 3(CH,),, 2(CH,)], 1.18 s (6H, MgCOOQO), 1.47 s
(6H, Me,CC=C), 6.727.35 m (3H, H*%

Xllid 0.75-1.00 m (12H, 4Me), 1.20 s (6H, MEOO), 1.43 s (6H, Mg C=C), 1.08-2.95 m [43H,3CH, 4(CH),
and 2(CH)g, 6.75-7.35 m (3H, H*%

Xllle 0.82 t (3H,MeCH,), 1.05 s (3H, ¢*-Me), 1.19s (6H, MgCOO0), 1.053.00m [17H,3CH, CH,and 3(CH),],
1.45 s (6H, MgCC=C), 6.88-8.25 m (13H, H** and 2Ph)

XIV 0.88 t (3H, MeCH,), 0.98 s (6H, MgCC=C), 1.18 s (6H, Mg&£LOO), 1.45 s (6H, MgLC=C), 1.406-
2.05 m [13H, OH, CH, CH (CH,),; MeC=C], 5.55 d and 6.40 d (2HCH=CH)

XVII 0.80-1.05 m [9H, Me(CH,), and MeCC=C], 1.19 s (6H, MgL0OO), 1.252.50 m [23H, OH, 3Me,
2(CH,), and (CH),], 1.47 s (6H, MgCC=C), 5.536.72 m (3H, C=CH andCH=CH)

XV 0.87-1.02 m [9H,Me(CH,), and MgCC= C], 1.22 s (6H, Mg0OO0), 1.82 s and 1.90 s (6l2MeC=C),

1.47 s (6H, MegCC=C), MeCC=C), 1.252.00 m [14H, 2(CH), and (CH)J, 5.00-
6.67 m (5H, C=CH,CH=CH and C=CH)
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main substance. The column chromatography wa%able 3. UV spectra of compoundd/a, b, Vla, b,

performed on neutral AD;, Il grade Brockmann

activity, eluent hexane, and on silica gel L 100/160.

u, eluent hexaneether. Theanalysis for active oxy-
gen by iodometry with the use of concn. H{IO]

gave overestimatedesults with the peroxides under

study apparently due to the presence of=sCbond.

Cryoscopic measurement of molecular weights was/p

carried out in benzene.

Initial peroxyalkyneda, b, and butyllithium were
prepared by procedurg¢$l, 12] respectively.

1-Methacryloyloxy-1-[6-methyl-4-(4-methylpent-
3-enyl)cyclohex-3-enyl]-4-methyl-4-(2-methyl-2-
pentylperoxy)pent-2-yne ¥a), 1l-benzoyloxy-1-[6-
methyl-4-(4-methylpent-3-enyl)cyclohex-3-enyl]-4-
methyl-4-(2-methylpentylperoxy)pent-2-yne  ¥b),
2,3,8,8-tetramethyl-2-[1, 4-dimethyl-1-methacrylo-
yloxy-4-(2-methyl-2-pentylperoxy)pent-2-ynyl]-
1,2,3,4,5,6,7,8-octahydronaphthalene (Via),
2,3,8,8-tetramethyl-2-[1, 4-dimethyl-1-benzoyloxy-
4-tert-pentylperoxypent-2-ynyl]-1,2,3,4,5,6,7,8-
octahydronaphthalene ¥I1b), 3,4-dimethoxy-1-[1-
methacryloyloxy-4-methyl-4-(2-methyl-2-pentyl-
peroxy)-1-ethylpent-2-ynyllbenzene Ylla), 3,4-di-
methoxy-1-[1-octanoyloxy-4-methyl-4-(2-methyl-2-
pentylperoxy)-1-ethylpent-2-ynyllbenzene YIIb),
3,4-dimethoxy-1-[1-benzoybxy-4-methyl4-(2-meth-
yl-2-pentylperoxy)-1-ethylpent-2-ynyllbenzene
(Vllc), 2,2-dimethyltetrahydro-4 H-4-methacrylo-
yloxy-4-(3-methyl-3tert-pentylperoxybut-1-ynyl)-
pyran  (Vllla), 2,2-dimethyltetrahydro-4 H-4-
octanoyloxy-4-(3-methyl-3tert-pentylperoxybut-1-
ynyl)pyran (VIIIb), 2,2-dimethyltetrahydro-4 H-4-
benzoyloxy-4-[3-methyl-3-(2-methyl-2-pentylper-
oxy)but-1-ynyllpyran  (Vllic), 3-acetoxy-3-(3-
methyl-3-tert-pentylperoxybut-1-ynyl)cholest-4-ene
(IXa), 3-methacryloyloxy-(3-methyl-3tert-pentyl-
peroxybut-1-ynyl)cholest-4-ene 1Xb), 3-benzoyl-
oxy-3-(3-methyl-3tert-pentylperoxybut-1-ynyl)-
cholest-4-ene (IXc) (general procedure). To a
vigorously stirred solution 00.006 mol of peroxy-
alkynesla, b in 20 ml of anhydrous ethyl ether
was added within 0.5 h under argon -a0..-20°C
0.005 mol ofbutyl lithium in hexanesolution. The
reaction mixture was stirred for 1 h at theame
temperature, andhen 0.004 mol of aldehyde or
ketone was addethereto. Thecooling wasremoved,

VIl -IXa-c, X-XII, Xllla -e, XIV-XVIII)

Compd. Amae MM €)
no.

Va 204 (15000)
203 (18000), 230(18000)

Via 208 (13000)

Vib 203 (12000), 231(12000)

Vlla 208 (25000), 228 (13000), 278000)

Vilb 206 (27000), 230 (11000), 27(5000)

Vllc 205 (31000), 225 (26000), 27QL3000)

Vllla 209 (9000)

Vilib 205 (800)

Vllic 202 (12000), 232(14000)

IXa 205 (6000), 229 (6000), 270 (4000), 280
(3000)

IXb 210 (9000), 232 (9000), 270 (3000), 280
(3000)

IXc 202 (16000), 232 (14000), 2687000)

X 209 (16000)

Xl 217 (3000)

Xl 210 (28000), 250 (11000), 32(B000)

Xllla 210 (39000)

Xlllb 210 (38000)

Xilllc 205 (15000)

Xlild 205 (14000)

Xllle 205 (30000), 230(35000)

XV 203 (6000), 239(6000)

XV, XVI |310 (21000)

XVl 205 (10000), 244 (14000), 298000)

XVl 204 (9000), 309(28000)

the temperature of the reaction mixture was raised to
ambient (1520°C), and the device was left standing
for 18 h. The reaction mixture was then diluted with
100 ml of petroleumether,washed withwater, with
saturated water solution of NaHGO again with
water, and driedwith CaCl. The solvent was
removed, and the peroxidesbtained were purified
by column chromatography on XD (eluent hexane).

3,17B-Dimethacryloyloxy-3-(3-methyl-31ert-
pentylperoxybut-1-ynyl)androstane (X), 3B,17-di-
acetoxy-17-[3-methyl-3-(2-methyl-2-pentylpeoxy)-
but-1-ynylJandrostane (XI), 3,17p-dimethacryloyl-

within 1-1.5 h the temperature of the reaction mix-oxy-3-(3-methyl-3tert-pentylperoxybut-1-ynyl)-
ture was raised to ambient (AB0°C), and the device 17a-methylandrosta-1,4-diene (XII), 3,17-di-
was left overnight (for 18 h). To the formed solutions methacryloyloxy-17-(3-methyl-3tert-pentylperoxy-

of lithium peroxyalcoholatesV at cooling to 65°C
was added whilestirring 0.006 mol of carboxoyl
chloride, thecooling wasremoved, within $1.5 h

but-1-ynyl)estra-1,3,5(10)-triene (Xllla), 3,17-di-
methacryloyl-oxy-17-[3-methyl-3-(2-methyl-2-pent-
ylperoxy) but-1-ynyllestra-1,3,5(10)-triene (XllIb),
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3,17-dioctanoyloxy-17-(3-methyl-Zert-pentylper-  oxy-1-(2,2-dimethyl-6-methylenecyclohex-1-
oxybut-1-ynylestra-1,3,5(10)-triene (Xllic), 3,17- ylidene)hept-2-en-4-yne (XVI), 2,9-dimethyl-2-
dioctanoyloxy-17-[3-methyl-3-(2-methyl-2-pentyl- (2-methyl-2-pentylperoxy)-5-methylene-11-(2,6,
peroxy)but-1-ynyllestra-1,3,5(10)-triene (XllIid), 6-trimethylcyclohex-1-enyl)undeca-6,8-dien-
3,17-dibenzoyloxy-17-(3-methyl-3ert-pentylper-  3-yne (XVIII) (general procedure). T®.003 mol
oxybut-1-ynyl)-estra-1,3,5(10)-triene (Xllle) of peroxyalcoholXIV, XVII in 5 ml of anhydrous
(general procedure). To a vigorously stirred solutionethyl ether at 85°C was added within 23 min a
of 0.006 mol of peroxyalkynesla, b in 20 ml of solution of 0.1 ml of 57% HCIQ in 3 ml of acetic
anhydrous tetrahydrofuran was added within 0.5 hanhydride. The reaction mixture whept for 0.5 h at
under argon at40..-20°C 0.005 mol ofbutyllithium  0-5°C, then the temperature was raised t¢-2®C,
in hexanesolution. The reaction mixture was stirred and the mixture was left standing for 18 h. To the
for 1 h at the same teperature, andhen0.002 mol reaction mixture was added 50 ml béxane, it was
of hydroxyketosteroidll was added thereto in 15 min washed withwater, saturated aqueousaHCQ;, and
in 10 ml of anhydrous tetrahydrofuran. The coolingwater till neutral, andthen dried with MgSQ The
was removed, within 41.5 h the temperature of the solvent wagemoved, aneégnyne peroxides (a mixture
reaction mixture was raised to ambient {26°C), of compounds XV and XVI) were subjected to
and the reaction mixture was left standing for 18 h.column chromatography on 4D; (eluent hexane).
To the formed solutions of lithium peroxyalcoholates
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